mat most potential pronrerators wnn me tecnmcai expertise, personnel, ana organization required to produce an operable nuclear weapon from separated plutonium—a substantial technical task in itself—would also be able to extract plutonium chemically from a glass log not spiked with radioactivity. Thus, vitrification without HLW or other radioactive species is not a viable disposition option in itself, though it might be a first step. If the initial step of vitrifying the plutonium separately before later revitrifying it with HLW were an alternative to longer storage of plutonium in pit form, and could be accomplished quickly and for modest additional cost, this might be a useful approach.
Since plutonium has never been vitrified on a substantial scale, more technical uncertainties exist than in the case of the MOX option. The extent of the further engineering work required is delineated in a set of open questions below.
The most straightforward way to vitrify weapons plutonium with radioactive wastes would be to incorporate it in the HLW vitrification campaigns already planned. At DOE's Savannah River Site, a multibillion dollar program to vitrify HLW, centered on the Defense Waste Processing Facility (DWPF), is slated to begin in 1994-1995 and to continue for the next 20 years. Several thousand highly radioactive 2-ton glass logs will be stored on-site for an interim period and eventually buried in a geologic repository. There have been many years of delays and substantial cost overruns in this project, and it is possible that delays and difficulties will continue. Yet it is likely that by the time the approvals and modifications necessary to add plutonium to the process could be completed—probably 8 to 12 years—this system will be operational.37
Once a plutonium vitrification campaign began, it could be accomplished relatively rapidly: Savannah River estimates that 50 tons of plutonium could be incorporated into the planned vitrification campaign in eight years, without increasing the amount of glass produced, at a loading of 1.2 percent by weight in the glass. If higher loadings could be achieved (7 percent plutonium has been dissolved in a somewhat different glass form in laboratory-scale experiments), the time could be reduced accordingly. Thus, if the uncertainties are resolved favorably, the total vitrification campaign could probably be accomplished at least as quickly as the MOX option, and possibly significantly faster.
Similarly, plutonium could be vitrified by using the not-yet-constructed Hanford Waste Vitrification Project (HWVP) melter instead of, or in addition to, the DWPF. Since it is not yet built, the HWVP might be easier to adapt to this mission, though its date of availability is highly uncertain. The project is currently on hold pending review of the plans, and it appears likely to be de-
37 Although the current DWPF rnelter is very large, there appear to be some advantages in smaller melters (which may in fact be considered for the second-generation DWPF melter). If it turns out thatture, it would still be substantially easier to process than plutonium in highlv radioactive glass requiringncept, and even if agreement on such a far-reaching step could be reached, doing so would almost certainly be time-consuming, delaying
